Creating the New Nanosize Membrane Reactors with Accumulated Hydrogen and Uncatalytic Hydrogenation of Decene-1 Using This Hydrogen  by Soldatov, A.P. & Tsodikov, M.V.
 Procedia Engineering  44 ( 2012 )  335 – 337 










QDQRVL]HG SDUWLFOHV $PRQJ WKHVH ZRUNV VWXGLHV RI FDUERQ QDQRVWUXFWXUHV QDQRFU\VWDOOLWHV
QDQRWXEHV QDQRILEHUV JUDSKHQHV HWF ZKLFK KDYH H[WUDRUGLQDU\ DGVRUSWLRQ DQG HOHFWURQ
HPLVVLRQ SURSHUWLHV KROG D VSHFLDO SODFH ,QYHVWLJDWLRQ RI KHWHURJHQHRXV FDWDO\WLF UHDFWLRQV
HPSOR\LQJ SRURXV PHPEUDQHV KDV GUDZQ D JUHDW DPRXQW RI VFLHQWLILF DWWHQWLRQ UHFHQWO\
'HYHORSPHQWRI WKHQHZJHQHUDWLRQQDQRVL]HGPHPEUDQH UHDFWRUV EDVHGRQRULJLQDO FDUERQ
QDQRVWUXFWXUH  DUH VWXGLHG LQ WKLV ZRUN ,Q VXFK UHDFWRUV K\GURJHQDWLRQ UHDFWLRQV ZLOO EH
SHUIRUPHG IRU WKH ILUVW WLPH LQ WKH SRUHV RI FHUDPLFPHPEUDQHV DFWLYHO\ HPSOR\LQJ K\GURJHQ











VSHFWURPHWU\ ('6 -(') -(2/ -DSDQ $QDO\VLV ZDV SHUIRUPHG ZLWK DFFHOHUDWLQJ
YROWDJH RI  N9 HPLVVLRQ FXUUHQW RI  PN$ SULPDU\ HOHFWURQ EXQFK FXUUHQW RI  Q$ DQG
SURFHVVGLVWDQFHRIPP
$GGRQ -(') ZDV XVHG IRU TXDOLWDWLYH DQG TXDQWLWDWLYH DQDO\VLV XVLQJ ('6




3UHVVXUHRI WKH UHVLGXDO JDVHV LQ WKHPHDVXULQJFDPHUDZDV[7RUH)LQHVSHFWUXPV
ZHUHJRWZLWKDQDO\]HUWUDQVPLVVLRQHQHUJ\RIH9DQGIUHTXHQF\RIGDWDDFTXLVLWLRQRI
H9VWHS &RUUHFWLRQ RI FKDUJLQJ HIIHFWV ZDV SHUIRUPHG E\ PHDQV RI FDOLEUDWLQJ RI ELQGLQJ
HQHUJLHVVFDOHUHODWLYHWRFDUERQɋV±H9
$PRXQWRIK\GURJHQDGVRUEHG LQ2&17*ZDVGHWHUPLQHGXVLQJJUDYLPHWULFPHWKRGZLWK
WKH DFFXUDF\ GRZQ WR WKH KXQGUHGWK SDUWV RI DPLOOLJUDP7KH LQLWLDO SUHVVXUH RI K\GURJHQDW
VDWXUDWLRQZDV03D
7HPSHUDWXUH RI + GHVRUSWLRQ ZDV GHWHUPLQHG E\ WKHUPRJUDYLPHWULF DQDO\VLV XVLQJ
6(76<6(92/87,216HWDUDPFRPELQHGZLWKPDVVVSHFWURPHWHU2PQL6WDU*6'






DV WKH IXQFWLRQ RI SUHVVXUH GURS ǻ3 LQ WKHPHPEUDQHZKHQ 0 VROXWLRQ RI .&O ZDV SXW
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WKURXJK WKH PHPEUDQH 7KH IORZ SRWHQWLDO ǻ(ǻ3 ZDV
XVHG WR GHWHUPLQH WKH YDOXH RI ȟSRWHQWLDO XVLQJ
6PROXKRYVNL HTXDWLRQ WKLV ODWWHU YDOXH ZDV XVHG LQ *XL
HTXDWLRQIRUGHWHUPLQDWLRQRIFKDUJHGHQVLW\RQWKHSRURXV
VXUIDFH 7KH VLJQ RI WKH VXUIDFH FKDUJHZDV GHWHUPLQHG
XVLQJWKHVORSHUDWLRRIǻ(ǻ3






FDUERQ QDQRWXEHV ZLWK JUDSKHQH ZDOOV 2&17* 7R V\QWKHVL]H WKHVH VWUXFWXUHV WKH
FRQVLVWHQWFRYHULQJRIVXUIDFHRISRUHVRIXOWUDILOWUDWLRQLQRUJDQLFPHPEUDQHV'DY DQG
 QPZLWKPRQROD\HUV RI JUDSKHQHVZDV KHOG 7KHVHPRQROD\HUVZHUH IRUPHGGXULQJ
S\URO\VLVRIWKHGHILQLWHTXDQWLW\RIPHWKDQH





DQG GHVRUSWLRQ RI  K\GURJHQ LQ 2&17*  ZHUH FDUU\ RXW ,W ZDV VKRZQ WKDW TXDQWLW\ RI WKH
DGVRUEHGK\GURJHQUHDFKHGIURPPDVVRI2&17*$GVRUSWLRQRIK\GURJHQ LQ2&17*







KDVPD[LPXP DW PH[SPFDO    3UREDEO\ LQ WKLV FDVHZH KDYH WKHPRVW LGHDO VWULFWXUH RI
2&17*ZLWKPLQLPXPRIGHIHFWV&RQVHTXHQWO\WKHUHODWLRQPH[SPFDO GHILQHGDVȥFDQ
EHFRQVLGHUHGDVDQXPHULFDOIDFWRUZKLFKLVFKDUDFWHUL]HGDQDELOLW\RI2&17*WRDGVRUEDQG
VWRUDJHRI K\GURJHQ LI WKH UHODWLRQ   Ȍ  LV UHDOL]HG2Q WKH RWKHU KDQG WKLV




SRUHV PRGLILHG E\ 2&17* FRQWDLQHG DFFXPXODWHG K\GURJHQ )RU WKLV SRUSRLVH WKH GHVLJQ
GUDZLQJV DQG FDWDO\WLF FHOO ZHUH FUHDWHG 7KH FDWDO\WLF FHOO FRQVWUXFWLRQ SHUPLWV WR IDVWHQ
PHPEUDQH EHWZHHQ WZR IODQJHV HTXLSSHG E\ VHDOLQJ GLVN %\ ZD\ LQHUW JDV SDVVLQJ WKH








7KH QHZ HIIHFW RI K\GURJHQ YDULDWLRQ RI SHUIRUPDQFH
+93ZDVIRXQGWKLVHIIHFWFRQVLVWVLQWKDWIDFWWKDWK\GURJHQ
DGVRUEHG LQ 2&17* LQIOXHQFHV LQ WUDQVSRUW SURSHUWLHV RI
PHPEUDQHV GHFUHDVLQJ WKHLU SHUIRUPDQFH RQ OLTXLGV LQ 
WLPHVZKLFK IDFW LV WKH LQGLUHFW FRQILUPDWLRQ RI LWVKLJKDFWLYLW\
ZKLFK ULGHV SUREDEO\ RQ GLVVRFLDWLYH PHFKDQLVP RI K\GURJHQ
DGVRUSWLRQ
'LVFXVVLRQ
9HU\ LPSRUWDQW IRU RXU LQYHVWLJDWLRQ LV WKH TXHVWLRQ
DERXWWKHPHFKDQLVPDQGWKHHQHUJ\RIK\GURJHQDGVRUSWLRQLQ
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2&17* WKHGHWDLOHG UHSRUWRQ WKLVSUREOHPZLOOEHSUHVHQWHG LQ WKHVXEVHTXHQWSXEOLFDWLRQV
+RZHYHUZH¶G OLNH WR QRWH WKDW WKH WHPSHUDWXUH RI+ GHVRUSWLRQ  ±  & VKRZV WKDW
HQHUJ\RILWVELQGLQJZLWK2&17*LVVLJQLILFDQWO\KLJKHUWKDQWKHHQHUJ\RIWKHK\GURJHQERQG,W
LVNQRZQ>@ WKDW WKHHQHUJ\RI WKHK\GURJHQERQGIRUZDWHUPROHFXOHVZKLFKIRUPPROHFXOH




 ±  & ,Q WKH FDVHRI GLVVRFLDWLYH DGVRUSWLRQ RI+ LQ2&17* WKH IRUPLQJ ERQGV DUH
ZHDNHU WKDQ W\SLFDO FKHPLFDO &+ ERQGV LQ WKH FDVH RI QRQGLVVRFLDWLYH DGVRUSWLRQ WKH
LQWHUDFWLRQXQGHUUHYLHZLVPXFKPRUHVWURQJHUWKDQSK\VLFDOVRUSWLRQ9DQGHU:DDOVIRUFHV
HQHUJ\RIGHVRUSWLRQLVRIWKHVDPHRUGHUDVWKHHQWKDOS\RIHYDSRUDWLRQRIOLTXLGK\GURJHQLH
a  N-PRO >@ ,Q WKH FDVH RI WKH GLVVRFLDWLYH DGVRUSWLRQ WKH PHFKDQLVP RI K\GURJHQ
VSLOORYHU >@ LV SRVVLEOH ZKLOH LQ WKH VHFRQG FDVH WKH VWUXFWXUDOO\DGVRUSWLYH PHFKDQLVP LV
SRVVLEOH
7KXV QHZ FDUERQ QDQRVWUXFWXUHV ZHUH V\QWKHVL]HG QDPHO\ RULHQWHG VLQJOH DQG
PXOWLZDOO FDUERQ QDQRWXEHV ZLWK ZDOOV IRUPHG RI JUDSKHQHV 7KH\ WXUQHG RXW WR EH DEOH WR
DGVRUE DQG VWRUH PROHFXODU K\GURJHQ DQG WKHLU DGVRUSWLRQ FDSDFLW\ LV LQ OLQH RU ODUJHU WKDQ
VLPLODUYDOXHRIWUDGLWLRQDOFDUERQQDQRWXEHV
5HVXOWVRQDGVRUSWLRQDQGVWRUDJHRI+LQ2&17*IRUPHGLQSRUHVOHWRQHWRFRQVLGHU
PHPEUDQH DV WKH LQWHJULW\ RI a   RI QDQRVL]H UHDFWRUV LQ ZKLFK a   PRO RI
K\GURJHQLVDFFXPXODWHG,WLVVKRZQIRUWKHILUVWWLPHWKDWGHVRUSWLRQRIK\GURJHQIURP2&17*
RFFXUV DW & ZKLFK LV W\SLFDO IRU PDQ\ K\GURJHQDWLRQ UHDFWLRQV 7KLV UHVXOW ILUVWO\
GHPRQVWUDWHG GHFHQH K\GURJHQDWLRQ UHDFWLRQ IORZLQJ ZLWKRXW FDWDO\VW ZLWK XVLQJ K\GURJHQ
KDVEHHQDFFXPXODWHGDQGVWRUDJHLQFDUERQQDQRVWUXFWLUHV%HVLGHVWKDWREWDLQGDWDFRQILUP
XQGHU FHUWDLQ FRQGLWLRQV WKH PHFKDQLVP RI K\GURJHQ VSLOORYHU 2EWDLQHG UHVXOWV FRPSOHWHO\
FRQILUPFRQFHSWLRQVXJJHVWHGE\DXWKRUV UHODWHV WRFUHDWLRQRIQDQRVL]HPHPEUDQH UHDFWRUV
SRVVHVDELOLW\K\GURJHQDFFXPXODWLQJ
(IIHFWRIK\GURJHQYDULDWLRQRISHUIRUPDQFH+93IRUPHPEUDQHVZLWK2&17*V\QWKHVL]HGLQ
SRUHV ZLWK K\GURJHQ DFFXPXODWHG LQ WKDW 2&17*ZKLFK ZDV IRXQG IRU WKH ILUVW WLPH FDQ EH
FRQVLGHUHG DV WKH LQGLUHFW FRQILUPDWLRQ RI KLJK DFWLYLW\ RI + DGVRUEHG LQ WZRGLPHQVLRQDO











.H\ZRUGV FDUERQ QDQRWXEHV JUDSKHQHV PHPEUDQH UHDFWRUV ZLWK DFFXPXODWHG K\GURJHQ
XQFDWDO\WLFK\GURJHQDWLRQXVLQJDFFXPXODWHGK\GURJHQ


